Introduction
Increased blood pressure (hypertension) affects 25 % of the German population. Even though most patients benefit from pharmaceutical treatments, blood pressure cannot be reliably lowered to physiological values in all of them. Some patients are medically refractory and do not benefit from drug therapy at all. Modulation of signals from afferent fibres from pressure sensors of the aortic arch and the carotid artery by electrical stimulation can trigger the so-called baroreflex and lower the blood pressure. The stimulation of those pressure receptors is highly effective and free from side effects. However, surgical intervention and interfacing of the carotid artery are associated with high risk. Malfunction of an implant may lead to life threatening situations.
Vagal nerve stimulation (VNS) is established in clinical practice. Nerve surrounding electrodes are considered a safe implantation technology. Since the vagal nerve is one major communication pathway in the vegetative nervous system, global stimulation causes secondary effects such as nausea, vomiting, and even arrhythmia, for example. Afferent nerve fibres of the blood pressure sensors are also located in the vagal nerve. Selective stimulation of these fibres should lower the blood pressure without causing major side effects.
Materials
Multipolar cuff electrodes comprising eight tripoles on their circumference have been implanted around the vagal nerve of two Wistar rats. Heart activity (ECG) and blood pressure have been monitored while electrical stimulation was performed on one tripole after the other.
Results
While stimulation of some tripoles showed no effect or caused arrhythmias, stimulation over one tripole caused significant blood pressure decrease without interference with the heart rhythm.
Conclusion
We conclude that selective stimulation of the vagal nerve using multipolar cuff electrodes allows decreasing blood pressure without side effects. Fibres that carry blood pressure information have to be identified first, to allow a priori selection of adequate stimulation sites.
